OBJECTIVES The purpose of this study was to analyze cumulative Medicare expenditures at index admission and after discharge by race or ethnicity.
D irect medical costs for heart failure (HF) were estimated at $28.5 billion with an average growth rate of 1.1% per year in the United States for 2013 (1) . An estimated 6.5 million American adults had HF between 2011 and 2014, based on self-reported data from the National Health and Nutrition Examination Survey (2) . By 2030, the prevalence of HF was expected to increase to over 8 million people secondary to shifting age demographics (3) .
HF prevalence among Medicare beneficiaries was 13 .5% in 2015 (4) . Medicare Parts A and B combined spending averaged $28,963 per HF beneficiary and was the second most expensive chronic condition behind stroke in 2015 (5) . Although improvements in the prevention and treatment of ischemic heart disease have lowered the age-standardized rates of HF with reduced ejection fraction (HFrEF), the proportion of patients with HF with preserved ejection fraction (HFpEF) continues to grow (6, 7) .
Relatively few studies have been peformed which have evaluated health care use and expenditures associated with HFpEF. Patients with HFpEF have an observed lower mortality rate but higher readmission rate than HFrEF patients (8) . With respect to race/ ethnicity, black patients with HFpEF have a higher risk of readmission at 30 days and 1 year when adjusting for patient characteristics, socioeconomic status (SES), and hospital factors (9) . Furthermore, SES may also influence health care use. How the uses of health care for patients with HFpEF may differ based on race/ethnicity and SES status are not well described. This study reports differences in Medicare inpatient expenditures by race/ethnicity, using the Get With The Guidelines-Heart Failure (GWTG-HF) registry linked to the Centers for Medicare and Medicaid Services administrative data.
METHODS
COHORT. Patients discharged from the GWTG-HF registry between January 1, 2006, and December 1, 2014, were screened. All patients included in GWTG-HF registry were identified by medical providers based on clinically diagnosed HF. Inclusion in the final cohort required age $65, eligibility for Medicare Parts A and B fee-for-service benefit during the discharge month, and left ventricular ejection fraction (LVEF) $50% on quantitative assessment; or if quantitative LVEF was not available, qualitative assessment of normal or mild dysfunction was included. LVEF criteria were consistent with society guideline definitions (10, 11) . Patients were excluded if disposition indicated transfer to a hospice facility, or they left against medical advice, or disposition was unknown. Patients were also excluded if regional SES variables were not available. The GWTG-HF registry was linked to Centers for Medicare and Medicaid Services administrative claims data providing use of services, expenditures, and outcomes at index admission and post-discharge. STATISTICAL ANALYSIS. Baseline patient and hospital characteristics were described by race/ethnic Hospital-level random intercepts were used to account for clustering of patients within hospitals.
Cost ratios were reported by race/ethnic classification Figure 2 .
After adjustments for patient characteristics, hospital factors, and regional SES, cost ratios for the index admission were not considerably different based on race/ethnicity across all models ( Table 3) . Medicare Expenditures After HFpEF Hospitalization -2 0 1 8 : --hospital factors added 23.5%, and regional SES 30.4%
to the incremental PCV ( Table 4 ). When we evaluated these factors by race/ethnicity, we found that black race and hospital factors contributed less to the observed variations in Medicare expenditures with a larger incremental PCV (57.1%) explained by the addition of regional SES. For Hispanics, both hospital factors and regional SES explained a greater portion of Medicare expenditure variation than patient factors alone.
Rates of acute care service use was higher among minority patients ( The unadjusted model did not include hospital random intercepts; all other models included hospital random intercepts. Model 1 was adjusted for patient characteristics only; model 2 was adjusted for patient and hospital characteristics; model 3 was adjusted for patient, hospital characteristics, and regional SES variables based on patient zip code.
CI ¼ confidence interval; p ¼ p value; SES ¼ socioeconomic status. Overall health care expenditures are concentrated among patients with chronic conditions. A study of Medicare beneficiaries in the top decile for costs noted a much higher prevalence of HF (44.4%) and a higher representation of black and Hispanic beneficiaries compared with patients in the lower deciles (19) . The top decile patients in Medicare consume 73.0% of all the acute care service spending (19) .
Many of these hospitalizations and emergency department visits may be preventable with improvements in outpatient management. Vulnerable populations such as minorities with HFpEF are observed to be high users of acute care services (9, 19) .
The differential expenditures for minority patients we observed at 30 days and 1 year are primarily driven by higher admission and readmission rates for minority patients (9) . Interventions and systems of care tailored to vulnerable populations are needed to decrease the observed disparities in outcomes and use of acute care services.
Medicare is known to spend nearly as much on post-acute care services and readmissions within 30 days of discharge as at initial hospitalizations (20) .
Between 1994 and 2009, post-acute care service spending doubled for HF (21) . In a the Olmsted County cohort study, patients with HFpEF were observed to have 23.6% higher lifetime medical costs Table 3 . However, prior studies have suggested that Medicare beneficiaries enrolled in this registry are representative of the U.S. Medicare population (30) .
CONCLUSIONS

Medicare costs for race/ethnic minority patients with
HFpEF are greater at index admission and at 1 year after an index admission, suggesting these patients are more vulnerable to use of acute care services.
Interventions to prevent readmissions and lower the incidence of HFpEF among all beneficiaries, but especially minority patients, are needed to reduce health care spending on acute care services. A significant portion of the disparity in use relates to differences at the hospital level and regional SES. Medicare Expenditures After HFpEF Hospitalization -2 0 1 8 : ---
